 This systematic scoping review will provide a pertinent synthesis and systematic examination of scientific literature regarding mitigation and adaptation in hospitals.
intensify and increase the severity of various climate-sensitive extreme events and their associated health risks [1] [2] [3] [4] . More than 9,000 cities representing approximately 15% of the global population has made commitments to cut down emissions in achieving the Paris Agreement. However, making commitments is only the first step towards the transformations necessary to achieve domestic climate targets and the Paris Agreement goals [5] . Collective tracking of impacts from individual commitments is challenging because of inadequate and often uneven information on targets and greenhouse gas emissions. Moreover, the effort to align methodologies and concepts applied by the diverse range of stakeholders engaged in climate action is still being advanced. Healthcare facilities must be encouraged to uphold their mitigation efforts, which reduce speed, stabilise or reverse climate change by cutting down greenhouse gas emissions [14] . On a daily basis, hospitals generate enormous energy and greenhouse gas emissions, which contribute to climate change. There are mitigation measures hospitals can take to slow, halt or perhaps even reverse the warming trend.
Low-carbon health services including hospital design which allow natural lighting, prioritise renewable energy transition, employing energy efficiency measures, rainwater harvesting, provision of facilities for cycling or walking and minimising 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r p e e r r e v i e w o n l y healthcare waste management and refusing single-use plastics with green procurement policy. However, at this critical time, mitigating emissions is no longer optional to allow adaptation possible for climate-health threats.
The health care sector cannot turn away from climate change and must be ready to lead the way with carbon reduction initiatives that also improve the standard of healthcare [15] . The health sector has the responsibility to act on health threats and manage future demand on the health service. The Lancet Climate and Health Countdown 2018 report highlighted accelerated adaptation action as crucial to address the health risks of climate change [16] . According to the report, only one in five of hospitals in high-income countries has developed a plan to address future health-care service delivery needs resulting from climate change. There are noteworthy good practice examples of mitigation and adaptation efforts, but most health infrastructures are still ill-prepared. The recent deadly torrential rains in western Japan and the earthquake that caused a complete blackout in Hokkaido in 2018, found that some of the hospitals went without power for over 40 hours. More than 100 designated as disaster response medical centres' power generator fuel reserve is not enough to maintain their operations for three days [17] .
Healthcare facilities need to incorporate both mitigation and adaptation measures, which include projections and preparedness for the impacts of climate change, to lessen health burden [18] . Focusing efforts to enhance the adaptive capacity in specific areas, promoting institutional improvement, embracing adaptive management, and developing tools to support these processes are important priorities and can build the resilience of local public health systems to climate change [19] [20] . However, it is unclear what progress, hospitals across the world are acting to reduce emissions and adapt to climate change. Therefore, this scoping review will reflect what the current knowledge about hospitals climate action and existing tools to measure progress in this area is. As converging crises of climate change, we require much more radical 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  p  e  e  r  r  e  v  i  e  w  o  n  l  y climate action. This scoping review will support mobilising and accelerating climate action and help to reap the benefits in efficiency and effectiveness among different actors.
RESEARCH OBJECTIVES
This scoping review will analyse the development of hospitals incorporating climate change adaptation and mitigation practices to address climate change. This study will provide a comprehensive understanding of the current knowledge of hospital climate actions and tools used to measure its implementation. This scoping review will support mobilising and accelerating hospital climate action; recognising and showcasing existing actions; sharing and creating knowledge on high-potential solutions.
METHODOLOGY

Patient and public involvement
This scoping review study will have no patient or public involvement.
Protocol design
This scoping review will be conducted as per Arksey and O'Malley and further developed by Levac et al. [21, 22] These methods include six-stage procedures including (1) identifying the research question, (2) identifying relevant studies, (3) study selection, (4) charting the data, (5) collating, summarising and reporting the result and (6) external consultation with relevant stakeholders.
1) Identifying the research question
The specific research questions are:  Which areas have been studied regarding the hospital impacts of climate change?
 What is the geographical origin, journal and study types of the publications?  Geographical origin: Africa, the Americas, South-East Asia, Europe, Eastern Mediterranean, Western Pacific. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 ("Healthcare provider*" OR "health care provider*" OR "healthcare industr*" OR "health care industr*" OR "healthcare sector*" OR "health care sector*" OR hospital* OR "medical facilit*" OR hospital* OR "health facilit*" OR "Medical facilit*" OR "health institution*" OR "Medical institution*" OR "health care cent*" OR "healthcare cent*" OR "acute care unit*" OR "healthcare institution*" OR "health care institution*" OR "intensive care unit*" OR ward* OR clinic* OR infirmar* OR "emergency department*"
OR "trauma cent*" OR "nursing station*" OR "operating theat*" OR "dialysis centre*"
OR "dialysis center*" OR hemodialysis ) AND ( "climate change" OR "climate variabil*"
OR "global warming" OR "greenhouse effect*" OR "greenhouse gas emission*" OR GHGE OR "heat wave*" OR heatwave* OR "high temperature*" OR drought* OR flood* OR "climate induced" OR "climate related disaster*" ) AND ( Mitigation OR reduction OR adaptation* OR cease OR tackl* OR address OR combat OR fight OR Strateg* OR procedure* OR process* OR implementation* OR action* OR effort* OR attempt* OR polic* OR framework OR plan* OR law OR approach* OR response*) Scopus TITLE-ABS-KEY ( "Healthcare provider*" OR "health care provider*" OR "healthcare industr*" OR "health care industr*" OR "healthcare sector*" OR "health care sector*" OR hospital* OR "medical facilit*" OR hospital* OR "health facilit*" OR "Medical facilit*" OR "health institution*" OR "Medical institution*" OR "health care cent*" OR "healthcare cent*" OR "acute care unit*" OR "healthcare institution*" OR "health care institution*" OR "intensive care unit*" OR ward* OR clinic* OR infirmar* OR "emergency department*" OR "trauma cent*" OR "nursing station*" OR "operating theat*" OR "dialysis centre*" OR "dialysis center*" OR hemodialysis ) AND TITLE-ABS-KEY ( "climate change" OR "climate variabil*" OR "global warming" OR "greenhouse effect*" OR "greenhouse gas emission*" OR ghge OR "heat wave*" OR heatwave* OR "high temperature*" OR drought* OR flood* OR "climate induced" OR "climate related 
3) Study selection process
The research team will first use Zotero software to remove duplicates of references;
and then screen titles and abstract in English, Chinese and Indonesian. Two independent reviewers will be involved in this step. Title and abstract screening will base on the inclusion and exclusion criteria outlined in Table 3 . Those that meet all eligibility criteria will include in the analysis. All screening and data abstraction process will be conducted by two reviewers, independently. The two primary reviewers will resolve the inconsistency in study eligibility through discussion, before involving a third reviewer in the study selection stage. For study replicability and transparency, authors will use Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram to record the selection process, including exclusion reasons. 
4) Data items and data abstraction process
The scoping review will explore the implemented mitigation and adaptation actions in hospitals and tools are being used to track progress. Data extraction including author, 
5) Synthesis of Result
We will conduct a mix-methods with quantitative and qualitative analyses. Thematic analysis will be used to explore and examine study results, disciplines associated with hospitals climate action and tools used to measure its implementation. The result is presented using tabulated data, and new themes will be included as required.
6) External consultation with relevant stakeholders.
In this review process, we will consult experts and health practitioners from the University of Sydney, Health Care Without Harm, Global Green and Healthy Hospital, the International Health Promoting Hospitals and Health Services Network. These institutions and hospital networks have extensive research experience in the field of greening the healthcare and hospital development. We will analyse and incorporate their inputs into this review.
DISCUSSION
Implication
The climate-smart hospital working group will use the result from this scoping review to strategically work with hospitals and our partners to improve their implementations of hospital mitigation and adaptation. Findings will support stakeholders to make evidence-based decisions, as well as research directions.
Moreover, this scoping review will serve as an essential synthesis of scientific knowledge on adaptation and mitigation action in hospitals. As such, it will contribute to the Lancet climate and health countdown (Panel Promoting Hospital and Health Services also informs this work, which comprised health practitioners across regions to provide strategic advice to the HPH members on various environment-related matters that impact health promotion-based practice in hospital settings.
We will share the review findings with all members of the International HPH and Global Green and Healthy Hospital (GGHH) network. Results may be of interest to hospitals globally who are seeking to improve their understanding of hospitals adaptation and implementation strategy internationally. Dissemination will occur through peerreviewed scientific publications and to the HPH and membership through annual conference and newsletter.
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63
This review will study multidisciplinary databases covering public health, medicine, 64 engineering, architecture, social science, policy and the environment to provide a 65 comprehensive evaluation of the literature.
66
There will be no restrictions applied to healthcare facility type, study design or 67 location, which are published in English, Chinese and Indonesian.
68
The study aims to synthesise different aspects of hospital climate actions; identified 69 studies will not be excluded based on quality assessment. However, the type of 70 literature and the value of available evidence will be charted in the review.
71
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183 and then screen titles and abstracts in English, Chinese and Indonesian. Two 184 independent reviewers who have proficiencies in English, Chinese and Indonesian will 185 be involved in this step. Title and abstract screening will be based on the inclusion and 186 exclusion criteria outlined in Table 3 . Those that meet all eligibility criteria will be 187 included in the analysis. All screening and data extraction process will be conducted 188 by two independent reviewers. The two primary reviewers will resolve any 189 inconsistencies in study eligibility through discussion, before involving a third reviewer 190 in the study selection stage.
191
192 The scoping review will explore the implemented mitigation and adaptation actions in 200 hospitals and the tools which are being used to track progress. Data extraction will 201 include: author, publication date, journal, study characteristic, intervention 
207
higher risk of flood, past disasters experience). The research team will discuss these 208 factors before reviewing to ensure standardisation and comprehensiveness. The primary researcher will conduct a thematic analysis to explore and examine study 212 results, disciplines associated with hospitals climate action and tools used to measure 213 its implementation. The result is presented using tabulated data, and new themes will 214 be included as required.
215 216 6) External consultation with relevant stakeholders.
217 A one-day consultation meeting will be held to present a preliminary summary of the 218 state of evidence related to hospital climate actions and tools used to measure its 219 implementation. Experts, health practitioners and relevant stakeholders in the field of 220 greening healthcare will be encouraged to express their ideas as they pertain to the 221 results during the meeting discussion. The meeting will include a combination of 222 structured presentations from experts, small and large group discussion sessions to 223 facilitate knowledge exchange of insights for establishing a common consensus and 224 identifying critical considerations for promoting climate actions in hospital settings.
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